Introduction
The evolution of a natural process can be modeled by using discrete dynamical systems, that is to say, maps which apply one point to another point of certain variables space. Note that in Nature there are many different interactions and therefore systems do not evolve according to a unique dynamics. Therefore, it is reasonable to think that the evolution of a natural process should be explained by the alternated iteration of different dynamics. Let us assume, to simplify, that we have only two different discrete dynamics , , , x x x } are the values of the variable x describing the physical system [1] .
In this paper we will study the alternated iteration of pairs of maps of the complex quadratic family 2 1 critical orbits are unbounded.
In 1992, Branner and Hubbard [7] stated a conjecture that was proved by Qiu and Yin in 2006 [8] . Hence it completes the Fatou-Julia theorem as follows:
(iii) For a polynomial with at least one critical orbit unbounded, the Julia set is totally disconnected if and only if all the bounded critical orbits are aperiodic.
The parts (i) and (ii) of the theorem treat the two extreme cases where either all the critical points or none of the critical points have bounded orbits. In between [9] [10] [11] , if one or more critical orbits are unbounded and one or more critical orbits are bounded, the Julia set is either disconnected or totally disconnected according to part (iii). A disconnected Julia set consists of infinitely many pieces, some of which may be points, but others are connected sets that are not points.
We briefly recall a well known result for the quadratic polynomial The fate of this orbit leads to the fundamental dichotomy for quadratic polynomials [12, 13] that is the Fatou-Julia theorem for degree 2 d  :
(i) The Julia set of c P is connected if the orbit of 0 is bounded.
(ii) The Julia set of c P is totally disconnected if the orbit of 0 is unbounded.
The set of parameter values c for which the Julia set of c P is connected forms the well known Mandelbrot set.
Even though the Julia set of a map of the quadratic family 2 1 n n z z c    can be either connected or totally disconnected, in this paper we will show that the Julia set of the alternated iteration of two maps of the quadratic family can be connected, totally disconnected and also disconnected.
Alternated Julia sets
Let us consider the family of quadratic maps , if is even :
, if is odd
and, in the same manner, we introduce the alternated filled Julia set , if is even :
, if is odd.
The odd and even iterates of 1 2 c c P respond to the general expressions 
The iterates of 1 2 c c Q respond to the general expression
where 0 z is the initial value and 1, 2,3 i  .
The (un)boundedness of 
Connectivity zones
The quartic polynomial In Figs. 3a and 3b , corresponding to points A and B of Fig. 2b , all the critical orbits are unbounded.
In Fig. 3c , corresponding to point C of Fig. 2b , the orbits of the two critical points 1 c   are unbounded but the orbit of critical point 0 is period-15 periodic. Note that the point C is inside a disc of the disconnected zone (Fig. 2b) , not in the main body of this zone.
The point D of Fig. 2b is near the boundary between the grey and white zones (it is impossible, with a finite precision computer program, to determine a 1 c value in this boundary). In Fig. 3d , corresponding to point D, the orbits of the two critical points 1 c   are unbounded but the orbit of the critical point 0 is bounded. This critical orbit is non periodic. In the figure, the orbit contains 10,000 points and seems to be an aperiodic one. Taking into account the Banner-Hubbard conjecture, the corresponding alternated Julia set must be totally disconnected.
In 
Conclusions
In this paper we introduce the alternated Julia sets corresponding to the alternated iteration of two complex quadratic polynomials. We present, analytically and using computer graphics, which the alternated Julia sets can be connected, disconnected and totally disconnected, verifying the Fatou-Julia theorem in the case of complex polynomials of degree greater than two. Moreover, these alternated Julia sets exhibit graphical alternation. 
